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We report the branching ratio for the H + propene tunneling reaction to form n- or i-propyl radicals within a solid
para-hydrogen (p-H2) matrix at 3.2 K. Chlorine and propene are co-deposited in the p-H2 matrix, and then 365 nm and
infrared light sources are used to produce HCl and free H atoms. These free H atoms can tunnel through the matrix until
they encounter a propene molecule, at which point they can react to form either an n-propyl or an i-propyl radical. i-Propyl
was produced in greater proportion than n-propyl, indicating that for hydrogen addition to the double bond, the rate of
addition to the terminal carbon (i-propyl) is faster than the rate of addition to the center carbon (n-propyl). Because the
barriers for addition are approximately 700 cm 1 – 1500 cm 1 (1000 K – 2000 K), the only available mechanism for
reaction in the p-H2 matrix (3.2 K) is tunneling. Ab initio calculations were used to compute the tunneling probabilities for
the formation of the n-propyl and i-propyl radicals. The rate of addition to the terminal carbon (i-propyl) was calculated to
be faster, in agreement with experiment.
